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DEVICES AND METHODS FOR
SUPPORTING AND CONTAINING
PREMATURE BABIES AND
SMALL-FOR-AGE INFANTS

FIELD OF THE INVENTION

The present 1nvention contemplates infant support
devices and containment devices, and associated methods,
for use with premature and small-for-age 1infants, as well as
monitored, hospitalized infants with limited mobility of 1
year or less, and in particular premature babies two kilo-
grams or less, and even babies of one kilograms or less.
While not limited to any single application, certain embodi-
ments of the infant support devices are particularly suited for
use in the Neonatal Intensive Care Unit (NICU).

BACKGROUND

Deformational plagiocephaly occurs most often in infants
of four months age or younger because (1) the skulls of
young infants are still easily deformed; (11) the calvania are
rapidly expanding against a flat surface; (111) non-fixed
cranial sutures make the skull more malleable, and 1v) such
infants are neuromuscularly immature and lack the coordi-
nation to shiit their head position. It left uncorrected and the
pressure remains continuously or repeatedly applied, the
existing deformation will likely become permanent.

There are adaptable orthotic devices that can correct
and/or prevent deformational plagiocephaly, especially 1f
used before the infant 1s 4 months of age. For example, U.S.
Pat. Nos. 7,810,501 and 8,186,354 describe embodiments
utilizing a plurality of removable stacked layers that are
taken out as the size of the baby increases (in the manner of
layers of an onion). However, such devices are not i1deal for
very small babies.

SUMMARY OF THE INVENTION

The present invention contemplates infant support
devices and containment devices, and associated methods,
for use with premature and small-for-age infants, as well as
monitored, hospitalized infants with limited mobility of 1
year or less, and 1n particular premature babies two kilo-
grams or less, and even babies of one kilograms or less.
While not limited to any single application, certain embodi-
ments of the infant support devices are particularly suited for
use 1n the Neonatal Intensive Care Unit (NICU). In one
embodiment, the present invention contemplates infant sup-
port devices designed to reduce and/or treat pediatric devel-
opment disorders; and is particularly directed to orthotic
devices for preventing or correcting deformational posterior
plagiocephaly and similar deformations in premature or
small-for-age infants. This includes all forms of plagio-
cephaly (including dolichocephaly, scaphocephaly, general-
1zed plagiocephaly and brachycephaly) experienced by hos-
pitalized infants.

A method for supporting an infant (e.g. premature 1nfant),
comprising: a) providing a support device (e.g. configured
and used as a bed, pad, pillow or mattress) comprising 1) a
bottom enclosure comprising a bottom (or back) surface and
a shape-adjustable fabric surface, said bottom surface joined
with said fabric surface so as to comprise a defined region
and a surrounding region, said surrounding region compris-
ing discrete compressible (and moveable) materials retained
therein with, said defined region lacking discrete compress-
ible materials and surrounded by said surrounding region, 11)
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a top enclosure attached to said bottom enclosure, said top
enclosure comprising a fabric contact surface and a flap for
closing the top enclosure, 111) a layer of foam (e.g. solid
polymer) material positioned inside the support device
between said contact surface of said top enclosure and said
shape-adjustable surface of said bottom enclosure, said layer
comprising a concave head cavity, said head cavity aligned
above (e.g. over) said defined region; b) placing an infant
(e.g. premature infant) ito said support device, such that
said infant’s torso contacts said fabric contact surface above
said surrounding region and said infant’s head contacts said
fabric contact surface above said head cavity; and ¢) moving
said discrete compressible materials to adjust the shape of
said shape-adjustable surface so as to create a boundary
around at least a portion of said infant. It 1s not intended that
the present invention be limited by the nature of the bound-
ary. In one embodiment, said boundary conforms to the
dimensions of at least said portion of said infant. In one
embodiment, said boundary conforms to the dimensions of
at least a portion of said foam layer. It 1s contemplated that,
in a preferred embodiment, a raised boundary will retain 1ts
shape (e.g. remained raised) until the boundary i1s changed
(e.g. by a nurse, assistant, or other stafl member). As noted
previously, the infant may be premature (e.g. weighing 1
kilogram or less) or a small-for-age infant, or an infant with
minimal mobility less than 1 year of age 1n need of a proper
support surface. In one embodiment, said discrete compress-
ible materials comprise compressible beads. In one embodi-
ment, said bottom enclosure has no openings and said
compressible beads are contained 1 said surrounding
region. In one embodiment, the bottom enclosure comprises
an opening through which an internal bladder can be
inserted and removed, the bladder comprising compressible
beads, the opening being closeable (e.g. a zipper on a seam,
Velcro™ patch, loop, or seam, etc.). In a preferred embodi-
ment, the bladder has no openings and 1s waterproof or at
least highly water resistant (so that 1t can be wiped down)
and stretchable. In one embodiment, the bladder i1s removed
from the device when the remaining device 1s cleaned (e.g.
in a washing machine) and the bladder 1s wiped down with
chemically (bactericidal) treated cloths. In one embodiment,
said beads comprise elastomeric polymer. In one embodi-
ment, said beads comprise thermoplastic elastomeric poly-
mer. In one embodiment, the bladder 1s made of a polymer-
coated fabric, such as those available from Chermntick,
Hicksville, N.Y. (USA). In one embodiment, the coated
tabric 1s ChemCare Corona Plus HHR.

While not intending that the present invention be limited
to the nature of shape of the defined region, 1n one embodi-
ment said defined region 1s circular in shape. In another
embodiment, said defined region 1s square in shape. In
another embodiment, said defined region 1s elliptical 1n
shape.

While not mtending to limit the present mvention to an
infant support device ol a particular shape or with a par-
ticular number of sides, i1n one embodiment, the back
(bottom) surface 1s joined to (e.g. by sewing, knitting, or
border stitching) said contact surface on three sides, with an
opening on a fourth side for inserting said foam layer. In one
embodiment, said fourth side can be closed by folding the
bottom or contact surface over the other (1n order to keep the
isert 1 place). In one embodiment, said boundary of step
c) 1s mternal to at least one of said four sides.

It 1s not intended that the present invention be limited to
the types of closures used to secure the contents of the
pockets. Zipper and Velcro might be used; however, these
are not preferred for several reasons. Zippers could serve as
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potential skin irritants, cause injury, and/or become damaged
over time. Velcro can get caught on and damage fabric when
being washed. An alternate closure was sought.

In a preferred embodiment, the pellets or beads are
permanently sewn into the device, but can be moved so as
to create a boundary. It 1s not mtended that the present
invention be limited by the nature, shape or height of the
boundary—or how much (or what part) of the infant 1s
contacted by the boundary. However, 1n one embodiment,
the boundary of step c¢) 1s positioned (by hand) around said
infant’s head. In another embodiment, the boundary of step
¢) 1s positioned (by hand) around said infant’s torso. In one
embodiment, said boundary of step c) rises at least one
quarter inch (and more preferably one half inch) above the
remainder of the surrounding region (or at least the 1imme-
diate surrounding region) of said contact surface. The width
of the boundary can vary from one quarter inch to one half
inch to three quarters of an inch or more (and need not be
any precise dimension). In a preferred embodiment, the
width and height of the boundary will remain as initially
positioned until such time as it 1s re-positioned. As an infant
1s moved 1nto and out of the support device, 1t 1s contem-
plated that nurses or other stail will adjust the adjustable
contact surface so as to conform to the baby’s size/dimen-
S1011S.

In one embodiment, said top enclosure 1s joined to said
bottom enclosure on three sides, with an opening on a fourth
side for mserting said foam layer. In one embodiment, said
boundary of step ¢) 1s internal to at least one of said four
sides. In one embodiment, the boundary of step c) 1s
positioned around said infant’s head. In one embodiment,
the boundary of step c¢) 1s positioned around said mnfant’s
torso. In one embodiment, said boundary of step c) rises at
least one half inch above the remainder of the surrounding
region ol said contact surface.

The infant support device can be pretreated prior to
introducing the infant, 1.e. prior to step b). For example, 1t
can be washed prior to step b). In one embodiment, said bed
1s warmed prior to step b) (e.g. with a warming light or by
placement inside the 1solette).

In one embodiment, said premature infant 1s placed nto
said bed 1n step b) face up. In one embodiment, the method
turther comprises the steps of d) lifting said infant off of said
contact surface, ) removing said foam layer from inside the
bed, and 1) inserting a new foam layer into said bed, wherein
said new foam layer has a larger head cavity. In one
embodiment, the method further comprises g) placing said
infant back on said contact surface of said bed.

The present invention also contemplates devices. In one
embodiment, the present immvention contemplates an infant
support device (e.g. configured and used as a bed, pad,
pillow or mattress) comprising 1) a bottom enclosure com-
prising a bottom (or back) surface and a shape-adjustable
tabric surface, said bottom surface joined with said shape-
adjustable surface so as to comprise a defined region and a
surrounding region, said surrounding region comprising
discrete compressible (and moveable) materials retained
therein with, said defined region lacking discrete compress-
ible materials and surrounded by said surrounding region, 11)
a top enclosure attached to said bottom enclosure, said top
enclosure comprising a fabric contact surface and a flap for
closing the top enclosure, and 111) a layer of foam material
(c.g. solid polymer) positioned inside the infant support
device between said contact surface of said top enclosure
and said shape-adjustable surface of said bottom enclosure,
said layer comprising a concave head cavity aligned above
said defined region. In one embodiment, said discrete com-
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pressible materials comprise compressible beads. In one
embodiment, said beads comprise elastomeric polymer. In
one embodiment, said beads comprise thermoplastic elasto-
meric polymer. In one embodiment, said defined region 1s
circular 1n shape. In one embodiment, said bottom enclosure
1s joined to said contact surface of said top enclosure on
three sides, with an opening on a fourth side for inserting
said foam layer. In one embodiment, said contact surface of
said top enclosure 1s joined to said shape-adjustable surface
of said bottom enclosure by sewing, stitching or knitting.

In one embodiment, the present mvention contemplates
an infant containment device comprising 1) first and second
individually moveable outer arms connected through a
middle piece, 11) first and second individually moveable
inner arms connected to said middle piece at first and second
junctions, said first and second junctions separated by a
space equal to at least half the width of said first or second
inner arms, wherein said mmner and outer arms comprise
compressible (and moveable) material covered 1n fabric. In
one embodiment, said compressible materials comprise
compressible beads. In one embodiment, said beads com-
prise elastomeric polymer. In one embodiment, said beads
comprise thermoplastic elastomeric polymer.

In one embodiment, the present invention contemplates a
method of contaiming an infant comprising a) providing an
containment device comprising 1) first and second 1ndividu-
ally moveable outer arms connected through a middle piece,
11) first and second individually moveable inner arms con-
nected to said middle piece at first and second junctions, said
first and second junctions separated by a space equal to at
least halt the width of said first or second inner arms,
wherein said mner and outer arms comprise compressible
(and moveable) material covered 1n fabric; b) placing said
containment device on top of an infant, such that said
infant’s feet are positioned 1n said space between said {first
and second junctions, said infant’s torso contacts at least one
of said mnner arms and the top of said infant’s head makes
contact with said device without covering the face (or
alternatively, 1t makes no contact with the infant’s head); and
¢) moving said outer arms so as to create a boundary around
at least a portion of said infant. In one embodiment, said
infant has an IV line comprising tubing and said inner mills
and outer arms are positioned so as to avoid and make no
contact with said IV line. In one embodiment, the method
further comprises d) introducing an IV line into said infant
alter step c).

The present invention also contemplates, 1n one embodi-
ment, combining nfant containment devices with infant
support devices. In one embodiment, the present invention
contemplates a system comprising an infant containment
device positioned on top of an infant support device, said
infant support device comprising 1) a bottom enclosure
comprising a bottom surface and a shape-adjustable fabric
surface, said bottom surface joined with said shape-adjust-
able surface so as to comprise a defined region and a
surrounding region, said surrounding region comprising
discrete compressible (and moveable) maternials retained
therein with, said defined region lacking discrete compress-
ible maternals and surrounded by said surrounding region, 11)
a top enclosure attached to said bottom enclosure, said top
enclosure comprising a fabric contact surface and a flap for
closing the top enclosure, and 111) a layer of foam material
positioned iside the infant support device between said
contact surface of said top enclosure and said shape-adjust-
able surface of said bottom enclosure, said layer comprising
a concave head cavity aligned above said defined region;
said 1nfant containment device positioned on said contact
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surface and comprising a) first and second individually
moveable outer arms connected through a middle piece, b)
first and second individually moveable inner arms connected
to said middle piece at first and second junctions, said first
and second junctions separated by a space equal to at least
half the width of said first or second 1nner arms, wherein said
inner and outer arms comprise compressible (and moveable)
material covered 1n fabric.

It 1s not imntended that the present invention be limited by
the precise positioning of the infant at step b). In one
embodiment, said premature infant i1s placed into said bed 1n
step b) face up. In another embodiment, the infant 1s placed
on his/her side. In another embodiment, the foam insert 1s
removed, allowing for the infant on cardiovascular moni-
toring to be placed prone with the head positioned on one
side or the other (but not face down).

In a preferred embodiment, the layer of solid foam insert
1s removable. Therefore, 1n one embodiment, the present
invention contemplates the above-specified method having
additional steps, e.g. a method further comprising the steps
of d) lifing said infant off of said contact surface, ¢)
removing said (first) foam layer from inside the bed, and 1)
iserting a new (second) foam layer into said bed, wherein
said new foam layer has a larger head cavity (than the
dimensions of the head cavity of said first foam layer). In
one embodiment, the method further comprises g) placing
said 1infant back on said contact surface of said device (e.g.
bed, pad, pillow or mattress).

As noted above, the present invention also contemplates
infant containment devices. Such containment devices can
be used independently or together with the herein-described
infant support devices. In one embodiment, the device
comprises two long tubular shapes comprising a single
opening 1n the middle where they are sewn together, creating
four moveable arms. The connection of the two tubular
shapes allows for adjustments to be made by hand, shifting
more 1nternal contents to one area or the other to achieve a
desired shape or eflect (e.g. more heavily weighted 1n one
area or the other). In one embodiment, the size of the
connection 1s double the width of a single arm (both 1n
length and width).

In one embodiment, the present invention contemplates
an 1nfant containment device comprising 1) first and second
individually moveable outer arms (1.e. the movement of one
arm does not dictate the movement of another) connected
through a middle piece, 1) first and second individually
moveable mner arms connected to said middle piece at first
and second junctions, said first and second junctions sepa-
rated by a space equal to at least half the width of said first
or second inner arms (and more preferably the approximate
width of one of the arms), wherein said inner and outer arms
comprise compressible material covered 1n one or two layers
of fabric, textile or cloth. In one embodiment, the compress-
ible material 1s contained within a bladder, the bladder being
inserted into the arms of the containment device. In one
embodiment, the bladder 1s made of a polymer-coated
fabric, such as those available from Chemtick, Hicksville,
N.Y. (USA). In one embodiment, the coated fabric 1s Chem-
Care Corona Plus HHR. The first and second outer arms,
together with the middle piece, can be fabricated as a single
continuous unit if desired. In one embodiment, the junctions
for the 1nner arms have less internal material so as to readily
permit bending at the junctions (although this 1s completely
adjustable).

The first and second 1nner arms can be crossed over the
baby to secure the baby from large movement (e.g. 1n order
to steady the baby to perform a procedure, such as putting,
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in an itravenous (IV) line). The outer arms can be used to
create a boundary to reduce the chance of the baby sliding

or migrating out of or off of an infant support device (e.g.
bed, pad, pillow or mattress). Again, 1t 1s not intended that
the device be limited to the precise compressible materials.
However, in one embodiment, said discrete compressible
materials comprise compressible beads. In one embodiment,
said beads comprise elastomeric polymer. In a preferred
embodiment, said beads comprise thermoplastic elastomeric
polymer.

The present invention contemplates a variety of methods
for using the containment device. In one embodiment, the
present invention contemplates a method of containing an
infant (e.g. premature baby or small-for age infant) com-
prising a) providing an containment device comprising 1)
first and second individually moveable outer arms connected
through a middle piece, 11) first and second individually
moveable mner arms connected to said middle piece at first
and second junctions, said first and second junctions sepa-
rated by a space equal to at least half the width of said first
or second inner arms, wherein said inner and outer arms
comprise compressible material covered 1n fabric; b) placing
said containment device on top of an infant (e.g. the infant
might be already be positioned 1n an infant support device as
described herein), such that said infant’s feet are positioned
in said space between said first and second junctions, said
infant’s torso contacts at least one of said mnner arms and the
top of said infant’s head makes contact with said device (or
alternatively, makes no contact with the head); and c)
moving said outer arms so as to create a boundary around at
least a portion of said infant. In one embodiment, said infant
has an IV line comprising tubing and said imnner arms and
outer arms are positioned so as to avoid and make no contact
with said IV line. In another embodiment, the device 1s used
to control the movement of the baby prior to a procedure.
For example, 1n one embodiment, the method further com-
prises d) introducing an IV line 1nto said infant after step c),
1.¢. after the baby has been contained.

It 1s preferred that the containment device can be easily
removed from (e.g. lifted ofl of) the support device. For this
reason, 1t 1s preferred that the contamnment device not be
attached to the support device. On the other hand, the weight
ol the containment device 1s such that it 1s maintained 1n

place until moved by hand and separated from the support
device.

General Description of the Invention

The present invention contemplates infant support
devices and containment devices for use with premature and
small-for-age infants, as well as monitored, hospitalized
infants with limited mobility of 1 year or less, and 1n
particular premature babies two kilograms or less, and even
babies of one kilograms or less. While not limited to any
single application, certain embodiments of the infant support
devices are particularly suited for use in the Neonatal
Intensive Care Umt (NICU). The support devices are con-
templated for smaller, premature babies or small-for age
infants as a bed, pad, support or mattress. The preferred
embodiment lacks a hard base substrate. Instead of a hard
plastic base with the foam layers on top, a softer substrate
(e.g. Tabric, textile or cloth substrate) more of the nature of
a pillow (1.e. permitting pressure distortion) 1s employed. In
a preferred embodiment, firmness comes from a foam 1nsert
(that permits less pressure distortion). The slightly com-
pressible internal contents (e.g. beads) support the foam
insert as well as the infant when the foam nsert 1s removed.
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The enhancement came from the recognition that premature
babies (particularly those approximately 1 kilogram or less)

don’t fit very well into presently available devices and
available “hard” surfaces tend to misshape the baby’s head.

The need for proper support 1s great because premature
and small-for-age babies are more likely to have an unusual
head shape because their skulls are less developed and
because they spend more time 1n bed. Moreover, the care for
a premature infant can involve problems from positioning
the premature infant due to restrictions (e.g. restrictions
related to neurological immaturity and illness). For example,
as a consequence of the positioning of the head continually
in one side position, a premature infant will sufler from the
flattening of that side of the head.

In one embodiment, the present invention contemplates a
pillow-like device comprising an outer cover (e.g. that 1s
made of cloth or other fabric) and two pockets or enclosures,
the first pocket configured to hold a foam nsert, the second
pocket filled with soft, compressible (squishy), material
(beads or pellets). In one embodiment, the top surface of the
bottom enclosure serves as the floor of the top enclosure (so
as to allow for fewer layers). The molded foam 1insert is
configured to cradle the infant’s head and body, facilitating
development of a normalized head shape, while also pro-
viding support for the infant’s torso. The soit squishy pellet
filling 1n the second pocket provides a) support to the nsert,
b) a source for moldable boundaries around the infant (an
important aspect for comforting the neonatal patient), and c)
a solt place to lay the infant when the foam 1nsert 1s removed
and the infant 1s placed prone. A small amount of batting 1n
the head area of the second pocket serves to provide a gentle
surface for the infant’s head when prone.

Materials used 1n the construction of the device are soft
and friendly to the premature infant’s skin. The weight of the
device, dertved from 1ts pellet filler, keeps the device sta-
tionary when placed on a surface (e.g. 1n the infant’s bed).

In one embodiment, at least a portion of the infant support
device 1s compressible. In one embodiment, the present
invention contemplates an infant support device comprising
discrete moveable materials (such as compressible beads or
other compressible particles) positioned inside a fabric,
textile or cloth. This allows nurses (or other stafl members)
to “mold” or shape the support (by hand) to fit the particular
s1ze of the baby (and more specifically the size of the baby’s
head). In a preferred embodiment, there 1s a defined region
with a boundary (created by sewing a circle, see FIG. 3) into
which no moveable materials can enter. This avoids the
problem of variable surfaces where the head contacts the
device. The defined area can have a layer (or more) of cloth
batting to further cushion the baby’s head.

The filler (e.g. beads) 1s selected so as to provide a soft
surface upon which infants can lay. It should be safe for use
with human beings/infant, washable at high temperatures,
durable (e.g. 1t retains shape/Tunction). Is preferred that the
material be made i US or country with similarly high
standards.

DETAILED DESCRIPTION OF TH.
INVENTION

(L]

The present invention contemplates infant support
devices and containment devices for use with premature and
small-for-age infants, as well as monitored, hospitalized
infants with limited mobility of 1 year or less, and 1n
particular premature babies two kilograms or less, and even
babies of one kilograms or less. While not limited to any
single application, certain embodiments of the infant support
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devices are particularly suited for use in the Neonatal
Intensive Care Umt (NICU). The support devices are con-
templated for smaller, premature babies or small-for age
infants as a bed, pad, support or mattress.

In a preferred embodiment, the device comprises a layer
(of solid material) mserted and retained inside the device. It
1s preferred that this layer 1s a single layer (but 11 additional
firmness 1s desired additional layers can be added) of
polymer foam (e.g. Styrofoam brand polystyrene foam).
Importantly, this layer 1s removable and inserted inside the
bed to give the growing crantum structure and support, while
concurrently maintaining the infant in a neutral position. The
layer can be removed as the baby grows and be replaced by
a layer having different (e.g. larger) dimensions. The layer 1s
removed easily by, in one embodiment, folding back the
bottom side or edge of the infant support device (see FIGS.
5A-C). While 1t 1s not intended that the present invention be
limited to the precise thickness of the insert, each individual
material msert employed may range from 2-10 mm (and
more commonly 4-6 mm) in thickness. In one embodiment,
the 1nsert 1s 0.25 inches 1n thickness (6.35 mm).

In a preferred embodiment, the single insert comprises a
head cavity of determined dimensions (FIG. 4). For
example, 1n one embodiment, the nsert comprises a head
cavity (with dimensions 1n the lower range) measuring 7 cm
wide, 8 cm tall, and 0.4 cm deep, or more preferably 8 cm
wide, 8.5 cm tall, and 0.5 cm deep, and still more preterably
8.8 cm wide, 9.0 cm tall, and 0.6 cm deep (from upper
cervical spine to occipital prominence). These dimensions
represent the anatomically correct size ranges for a prema-
ture or small-for-age infant. By contrast, a head cavity
measuring 9.4 cm wide, 9.3 cm tall, and 0.9 cm deep (from
upper cervical spine to occipital prominence) represents the
correct size for an average term infant. A head cavity
measuring 10.0 cm wide, 9.6 cm tall, and 1.2 cm deep (from
upper cervical spine to occipital prominence) represents the
correct size for an average term infant of approximately 4
weeks of age. A head cavity measuring 10.6 cm wide, 9.9 cm
tall, and 1.5 cm. deep (from upper cervical spine to occipital
prominence), represents the correct size for an average term
infant of approximately 8 weeks of age (the upper range).
The present invention contemplates a series of mserts coms-
prising a head cavity with increasing dimensions (but within
the lower and upper ranges described above), such that once
an 1infant outgrows an insert, 1t can be removed and replaced
with an msert comprising a head cavity with larger dimen-
S101S.

In one embodiment, one of three isert layers 1s used
inside the device. Inserts that are 14 inches long and 9.25
inches wide are provided by Boston Brace, Avon Mass.
(USA). The depression width 1s approximately 3 inches
wide. The deepest point of the depression measures approxi-
mately 1 ich (first layer), 1.25 inch (second layer) and 1.5
inch deep (third layer). It 1s preferred that each insert layer
1s used as a single layer; however, 1n one embodiment, more
than one insert layer 1s used.

In one embodiment, the custom molding or shaping of the
contact surface of the infant support device (by virtue of the
moveable material therein) can be performed (by hand) so as
to generate a slanted or inclined bed, pad or mattress at a
desired angle from the top (where the head 1s positioned) to
bottom (where the feet are positioned). The angle of the
incline need not be great (e.g. between 0 and 20 degrees).

In a preferred embodiment, the manufactured infant sup-
port device comprises a contact surface that 1s repeatedly
adjustable with a concave-shaped portion as a resting sur-
face for a premature infant’s head in a manner that effec-
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tively eliminates uneven pressure on the infant’s occiput
(when placed 1n a supine, or face up, position) and reduces
pressure on the mfant’s temporal bone (when placed on the
infant’s side). By reducing pressure, the infant support

device of the present invention will reduce the incidence of 5

head flatteming and head elongation. Where the infant
already shows some head flattening or head elongation, it 1s
contemplated that use of the infant support device of the
present invention will provide a measure of anatomical
correcting.

The “molding” or “shaping” of the device by virtue of the
moveable materials, as well as the one nsert, provide the
infant with a personalized custom fit. As the infant grows
and develops over time, this growth can be accommodated
casily by adjusting the “molding” or “shaping” around the
infant resting in the device (1.e. shaping the contact surface
of the mfant support device) and/or by replacing the 1nsert
with an 1nsert that has a larger head recess. Unlike a fixed
surface (whose dimensions cannot be changed), the move-
able materials can be continually adjusted to account for
infant movement and changes 1n infant positioning.

The infant support device of the present invention 1s
durable and biocompatible. In addition, since the moveable
materials are contained within the device, the device (once
the msert 1s removed) can be washed as a umt with pow-
dered detergent (the beads do not melt 1n the wash). Indeed,
the infant support device can even be bleached. This allows
for the use of one bed, pad, pillow or mattress over many
weeks or months as the infant grows.

The 1infant support device of the present invention can be
heated to a comfortable temperature for a premature baby or
small-for-age infant. While not intending to be limited to the
particular mode by which the device 1s heated, a simple
approach of heating 1s to simply expose the device (or at
least the contact surface of the device) to a warming light.
Such warming lights (using either radiant heat or infrared)
are commercially available and are typically part of the
NICU. Small babies, such as premature babies 1 kilogram or
less, have a large surface area compared to their volume, and
little body fat. For this reason, they typically cannot main-
tain their own temperature. The present invention contem-
plates using a source of heat directed toward the device or
at least the contact surface of the device. Many commer-
cially available warming lights come with a thermostat
hooked up to a sensor, permitting the power to be adjusted
up and down dynamically. Such an arrangement can be used
to pre-warm the device belfore the infant makes contact with
it (e.g. with the thermostat positioned on the contact surface
of the present device) so that the warming light delivers
whatever heat 1s necessary to keep the contact surface at the
desired temperature. In this manner, the premature infant can
be introduced 1nto a pre-warmed device. The warming light
can then be used after the infant 1s positioned in the device,
with the thermostat re-positioned on the baby to ensure the
correct level of heat 1s delivered to the infant. Alternative,
the device may be placed 1n the 1solette to prewarm to the
desired preset temperature.

When a baby 1s relatively stable but still premature or
requiring intravenous tluids or other special attention, he or
she may be cared for 1in an “incubator” or “isolette.” The
incubator keeps the baby warm with moistened air 1n a clean
environment, and helps to protect the baby from noise,
drafts, infection, and excess handling. In one embodiment,
the 1nfant support device of the present invention 1s con-
templated for use inside the incubator. The infant support
device can be pre-warmed by the incubator prior to 1ntro-
ducing the infant 1nto the device.
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A transport incubator 1s used when a premature baby 1s
moved from one hospital to another (e.g. from a community
hospital to a larger medical center that has a neonatal
intensive care unit). The transport incubator usually has a
miniature ventilator (respirator), cardio-respiratory momnitor,
IV pump, pulse oximeter, and oxygen supply built right into
its frame. A specially-trained physician, nurse, and respira-
tory therapist typically accompany the baby during the
move. In one embodiment, the infant support device of the
present invention 1s contemplated for use inside the transport
incubator.

Every feeding, IV solution, and medication 1s calculated
and based on the baby’s weight. For this reason it 1is
important that the weight be accurate, up-to-date, and read-
1ly available at all times. It 1s common 1n the NICU to weigh
cach baby at the same time and in the same way each day,
and then chart the weight on the baby’s chart. In one
embodiment, the present invention contemplates moving the
infant support device with the infant positioned 1n 1t to the
scale for weighing. The weight 1s carefully corrected for the
Welght of the infant support device. Alternatively, the infant
1s moved from a first infant support device (as described
herein) to a second infant support device positioned on the
scale (which may be pre-warmed) for weighing.

A variety of compressible materials can be used. How-
ever, polymer beads are preferred. In particular, elastomeric
beads or thermoplastic elastomeric beads (e.g. Thermolast™
from Kraiburg TPE) are used. In one embodiment, the
pellets size 1s 108 per gram.

Thermoplastic elastomers consist of thermoplastic end
blocks and an elastic midblock. As regards to their structure
and behavior, they belong to a matenal class that 1s posi-
tioned between plastics (thermoplastics) and rubber (elasto-
mer) and have gradually been developed ito a material
class of theirr own. TPEs show elastic properties that are
similar to those of elastomers, while allowing for repeat
deformation and recovery. This material 1s elastic at low
temperatures (to —42° C.) and high thermal stability (to 125°
C.), and retains 1ts shape at low and high temperatures. The
material shows excellent resistance against UV light, ozone
and weather damage. The maternial 1s approved for drinking
water applications and 1s free of latex and PVC. The material
1s toxicologist approved.

While the present imnvention i1s not limited to the precise
nature of the TPE, those based on styrene block copolymers
are contemplated in one embodiment. These are commer-
cially available. For example, Kraiburg TPE produces
mainly SEBS (styrene-cthylene-butylene-styrene) com-
pounds. In this material, styrene end blocks are attached to
an e¢lastic or elastomeric segment (e.g. ethylene-butylene).

The fabric, textile or cloth used for the support device or
containment devices described herein may be made of a
variety ol materials and/or combination of materials. In one
embodiment, the fabric 1s cotton, such as organic cotton. A
number of fabrics are contemplated for device construction
depending upon the environment or age of patients that that
will be using the device (e.g. cotton, jersey, fleece and soft
water repellent fabrics). For use with the extremely low birth
weilght patients 1n the Neonatal Intensive Care Unit a soft,
stretchy, cotton spandex blend fabric 1s preferred for the
device cover. It was a challenge to find a fabric that could
withstand washing 1n warm to hot water temperatures and
bleaching. However, it was found that a fabric of 92%

Organic Cotton/8% Spandex or 90% Organic Cotton/10%

Spandex works well. The preferred fabric 1s 90% Organic
Cotton/10% Spandex. The fabric washes well 1n warm

water, can be bleached and tolerates drying at high tempera-
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tures. Such fabrics are commercially available from ECLAT
Textile Company, with oflices 1n Taiwan and Los Angeles,

Calif.

DESCRIPTION OF THE FIGURES

FIG. 1A 1s a (top view) photograph of one embodiment of
a support device comprising a contact surface, with the foam
isert (comprising a head cavity) positioned inside the
device so as to provide firmness for the infant. FIG. 1B 1s a
(side view) photograph of the support device embodiment,
showing the seam where the top enclosure 1s attached to the
bottom enclosure.

FIG. 2 shows a close-up photograph of the embodiment
shown 1n FIG. 1 to highlight the fact that a boundary can be
raised (internal to the edge) using the moveable maternials.

FIG. 3A 1s a photograph of the bottom surface of the
bottom enclosure of the embodiment shown 1 FIG. 1
highlighting the defined region (containing no moveable
materials) and the folded edge which facilitates the insertion
of the foam layer. FIG. 3B is a close up view of the defined
region (16) (containing no moveable materials).

FIG. 4 1s a close-up photograph of the top portion of a
foam 1nsert (3), comprising a head cavity (4) with perfora-
tions (3).

FIG. SA 15 a (end view) photograph of one embodiment
ol a support device, showing the folded edge (or tlap) of the
top enclosure (7) when opened 1n preparation for the inser-
tion of a foam insert (not shown). In this position, the
opening reveals the shape-adjustable surface of the bottom
enclosure (6), along with a compartmentalizing seam or
stitch (2) (which allows for substantially equal amounts of
moveable material 1n the two halves of the bottom enclo-
sure). FIG. 5B 15 a (side view) photograph where the foam
insert (12) 1s shown positioned through the opeming caused
by the tlap (14) for insertion 1nto the device. FIG. 5C shows
the insertion of a single layer of foam through the edge of the
embodiment shown in FIG. 1, highlighting the ease by
which such layers can be inserted and removed using the
folded edge.

FIG. 6 1s photograph of one embodiment of an infant
containment device comprising interconnected outer arms
and 1ner arms.

FIG. 7 1s a photograph showing the use of both an infant
containment device and an infant support device, wherein
the containment device 1s positioned on top of the support
device, with the two inner arms crossed and the two outer
arms establishing a boundary.

FIG. 8A 1s a close-up photograph of one arm of one
embodiment of an infant containment device, showing a
compartmentalizing seam. FIG. 8B shows how beads can
me moved beyond the compartmentalizing seam so as to
load one end of the arm with extra beads. FIG. 8C shows
how beads can be moved back through the compartmental-
1zing seam so as to deplete one end of the arm of beads
(relative to other portions of the arm). FIG. 8D 1s a close-up
photograph of the end of the arm that has been depleted of
beads (relative to the adjacent portion of the arm).

FIG. 9A 1s a schematic drawing showing a side cutaway
revealing the beads retained 1n bottom enclosure, along with
the seam where the top enclosure 1s attached to the bottom
enclosure. '

The top enclosure shows the depression in the
contact surface for the infant’s head, along with the flap 1n
a closed position (folded over for closure). FIG. 9B 1s a top
view schematic drawing of one embodiment of a bladder
containing compressible materials (1n the shaded area), the
bladder fitting around the enclosure (i.e. the defined region
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lacking compressible materials) where the infant’s head will
contact the device. In one embodiment, the edges of two
portions of the bladder meet, but are not sewn together,
allowing 1t to be easily inserted and removed from the
covering. FIG. 9C 1s a side view schematic drawing showing
the opening for the foam insert as well as an opening for

inserting and removing the bladder from the bottom enclo-
sure.

FIG. 10A 1s side view of one embodiment of an infant
containment device showing the four arms as well as the
diamond shaped attachment. FIG. 10B is a close-up view of
the diamond shaped attachment.

DESCRIPTION OF PREFERRED
EMBODIMENTS

The present invention contemplates infant support
devices and containment devices for use with premature and
small-for-age infants, and 1n particular premature babies two
kilograms or less, and even babies of one kilograms or less.
While not limited to any single application, certain embodi-
ments of the infant support devices are particularly suited for
use 1n the Neonatal Intensive Care Unit (NICU). The support
devices are contemplated for smaller, premature babies or
small-for age infants as a bed, pad, support or mattress.

FIG. 1A shows a photograph of fabric shape-adjustable
contact surface (10A) of one embodiment of an infant
support device (11) with the polymer insert (comprising a
head cavity) positioned inside the device (the outline of
which (9A) can be seen in the Figure) so as to provide
firmness for the infant. The fabric contact surface (10B)
above said head cavity 1s shown as a soft depression. FIG.
1B 1s a (side view) photograph of the support device
embodiment, showing the seam (8) where the top enclosure
(7) 1s attached to the bottom enclosure (6). FIG. 1B shows
the insert outline (9A) surrounded by a positioning seam
(9B), which keeps the insert in place. As shown 1n FIGS. 1A,
1B and 2, the preferred embodiment lacks a hard base
substrate. Instead of a hard plastic base with the foam layers
on top, a solter substrate (e.g. fabric, textile or cloth sub-
strate) more of the nature of a pillow (1.e. permitting pressure
distortion) 1s employed. In a preferred embodiment, firmness
comes from a solid foam 1insert (that permits less pressure
distortion).

FIG. SA 1s a (end view) photograph of one embodiment
ol a support device, showing the folded edge (or flap) (14)
of the top enclosure (7) when opened 1n preparation for the
insertion of a foam insert (not shown). In this position, the
opening reveals the shape-adjustable surface of the bottom
enclosure (6), along with a compartmentalizing seam (2) 1n
the shape-adjustable surface (note that this surface serves as
the floor of the top enclosure). FIG. 5B 1s a (side view)
photograph where the foam msert (12) 1s positioned through
the opening caused by the tlap (14) for insertion into the
device. FIG. 5C 1s a (end view) photograph showing the
insertion of a single layer of polymer foam (12) through the
side (13) of the embodiment shown 1n FIG. 1, highlighting
the ease by which such layers can be mserted and removed
using the folded edge (14).

The folded edge (14) 15 also highlighted in FIG. 3A. FIG.
3 A 1s a photograph of the bottom surface (15) of the bottom
enclosure of the embodiment shown 1n FIG. 1 highlighting
the defined region (16) (containing no moveable materials),
the surrounding region (17) (containing discrete compress-
ible materials) and the folded edge (14) which facilitates the
insertion of the foam layer (when opened) and containment
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of the foam layer (when closed). FIG. 3B 1s a close up view
of the defined region (16) (containing no moveable mater-
als).

The contact surface (10A) 1s shown as well as the fabric
contact surface (10B) above said head cavity, in an enlarged
view (FIG. 2). The discrete moveable materials inside the
tabric allow one to form a raised boundary (18), which can
be conforming and customized to the dimensions of at least
a portion of the edges of the foam 1nsert and/or said infant
(the 1nfant 1s not shown). In a preferred embodiment, this
raised boundary (18), which 1s shown next to the positioning,
seam (9B), will remain raised until adjusted (by hand) again.

In one embodiment, the present invention contemplates
stitches that compartmentalize the compressible materials
(e.g. beads) so as to maintain a generally even distribution
of these materials. Such compartmentalizing stitches only
prevent easy movement; that 1s to say, beads can be forced
around such stitches as 1illustrated i FIG. 8A-D. More
specifically, FIG. 8A 1s a close-up photograph of one arm
(40) of one embodiment of an infant containment device
(with a design on the fabric), showing a compartmentalizing
stitch (41). FIG. 8B shows how beads can me moved beyond
the compartmentalizing stitch (41) so as to load one end of
the arm (40) with extra beads. FIG. 8C shows how beads can
be moved back around the compartmentalizing stitch (41) so
as to deplete one end of the arm of beads (relative to other
portions of the arm). FIG. 8D 1s a close-up photograph of the
end of the arm that has been depleted of beads (relative to
the adjacent portion of the arm).

FIG. 9A 1s a schematic drawing showing a side cutaway
revealing the beads (1) retained 1n the bottom enclosure (of
course, the beads are not normally exposed), along with the
seam (8) where the top enclosure 1s attached. Also shown 1s
the fabric contact surface (10B) above the head cavity and
the flap (14) 1n a closed position at the foot of the device.

In one embodiment, the filled and washed device mea-
sures approximately 17 inches i length and 12.5 inches 1n
width. The device size will vary slightly due to shrinkage
during routine washing and from movement as the filler can
shift in one direction or the other. The device fits easily into
any model 1solette or crib used in Neonatal Intensive Care
Units. This embodiment of the device 1s made of fabric,
batting, and pellet filler. The device weighs approximately 5
Ibs. The outer cover 1s made of 90% cotton, 10% spandex
(soft, stretchy) fabric. The selected fabric withstands wash-
ing i warm water temperatures and bleaching. The first
pocket (FIG. 5A shows this enclosure in the open position)
accommodates the molded foam isert (e.g. one of three
different sized inserts available from Boston Brace, Avon,
Mass.) that are mserted into the device, one layer at a time.
Border stitching keeps the 1nsert 1n place when the device 1s
moved or infant movement occurs. The foam insert facili-
tates normalized head shape development and maintains the
infant 1 a neutral position when lying supine or semi
side-lying. The second pocket (FIG. 3A shows the bottom
surface of the bottom enclosure) has a 2 and >4 inch circular
stitched area, centrally positioned area—approximately 4
inches from the top of the device—to accommodate the
depression of the foam insert (when in place). Approxi-
mately 0.25 inch batting 1s enclosed within the circular
stitching that provides comifort when the infant 1s in a prone
position. The remainder of the second pocket 1s filled with
compressible pellets (FIG. 9 shows this in a schematic
drawing). The pellets serve several purposes. They form a
comiortable soit nest or boundary around the infant. They
also add weight to keep the device stationary. A stationary
device 1s 1mportant as to not cause movement or dislodge-
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ment of lifesaving medical devices (such as IV tubing or
ventilator tubing) often used in the care of sick infants. They
also provide a comiortable place to rest when the infant 1s
positioned prone. A double-layer of fabric covers the back-
side of the device. The innermost layer 1s made with a sturdy
cotton fabric with limited stretch providing extra durability
or structure.

The present invention also contemplates infant contain-
ment devices. FIG. 6 1s photograph of one embodiment of an
infant containment device (21) comprising interconnected
outer arms (19A and 19B) and inner arms (20A and 20B).
The device (21) comprises first and second (19A and 19B)
individually moveable outer arms connected through a
middle piece (22), as well as) first and second (20A and 20B)
individually moveable inner arms connected to said middle
piece (22) at first (23A) and second (23B) junctions, said
first and second junctions separated by a space or gap (24)
equal to at least half the width (and up to the full width,
double width or greater) of either said first or second 1nner

arms, wherein said inner and outer arms comprise compress-
ible material covered 1n fabric, textile or cloth.

While a four (4) arm embodiment 1s shown 1n FIG. 6,
other embodiments can have fewer (e.g. three) or greater
(e.g. 5 or even 6) numbers of arms. All of the arms need not
be connected (although this provides a single convenient
umt when all of the arms are connected). The arms are
designed to envelope the infant. The two outer arms (19A
and 19B) are configured to lie alongside the infant, while the
inner (or middle) arms are configured to lay across, on top
of the infant to provide containment.

As noted above, the mfant support devices described
herein can be used alone or in combination with the infant
containment devices described heremn. FIG. 7 1s a photo-
graph showing the use, 1n combination, of an infant con-
tamnment device (30) and an infant support device (31),
wherein the containment device 1s positioned on top of the
support device, with the two mner arms crossed (29) and the
two outer arms establishing a boundary (28). The first and
second mner arms can be used to secure the baby from large
movement (e.g. in order to perform a procedure, such as
putting in an intravenous (IV) line). The outer arms can be
used to create a boundary to reduce the chance of the baby
sliding or migrating out of or ofl of an infant support device
(e.g. bed, pad, pillow or mattress). At the top of the support
device (33) the arms can be around the head (but preferably
not over the face or under the head), such as alongside the
head or even along the top of the head.

It 1s not intended that the present invention be limited to
only particular dimensions for the containment device. The
arms or extensions may measure up to 50 inches 1n length,
but more preferably are approximately 40 inches in length.
The circumierence of each arm or length may measure up to
10 inches, but more preferably 9 inches. In one embodiment,
there 1s a diamond shaped insert (see element 34 of FIGS.
10A and 10B) at the bifurcation of the arms or extensions
(19A-B and 20A-B), in order to provide more strength and
durability with movement, tugging, and washing. The dia-
mond shaped fabric attachment (34) makes 1t less likely that
the device will come apart during normal use.

The containment device 1s made of washable material
with the moveable materials (compressible beads or pellets)
inside the fabric, textile or cloth. In a preferred embodiment,
a double layer of fabric i1s used to ensure durability. The
weight of the arms can be controlled by the amount of
moveable materials added. For example, in one embodi-
ment, the outer arms comprise more compressible material
(e.g. more pellets or beads) than the inner arms. The 1nner
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arms can have fewer pellets or beads, so that the weight on
the infant 1s not too great. Each of the four arms, in one
embodiment, have compartmentalizing stitches located a
third of the way down to prevent constant, non-purposeiul
shifting of the beads. It was found that the fill (e.g. pellets)
was not mobile with the middle two extensions sewn 1n. For
this reason, a different design 1s preferred.

Example 1

It 1s not mtended that the present invention be limited to
a polymer foam 1insert of a particular type of firmness. In one
embodiment, the present invention contemplates Volara type
EO foams. Volara type EO foams are flexible, soft to the
touch, closed cell EVA copolymer based materials. Type EO
foams are i1deally suited for use 1n medical devices and 1n
applications designed for skin and food contact. The con-
formability and softness of type EO combined with the
strength and toughness of a crosslinked EVA copolymer, has
made this grade of foam well-suited to the inserts of the
present mvention. The density range of the product 1s: 2 to
4 to 6 pounds per square foot (pcl). To evaluate a foam
product for potential use with the infant support device of
the present invention, 1t 1s useful to take 1to consideration
tensile strength and compression strength over the density
range of the product. This 1s shown below 1n table form:

2pct 4 pct 6 pct
Compression Strength/(ASTM D3575)
(Ib/sq-1n) (@ 25% compression 5 8 10
(Ib/sg-1n) @ 50% compression 13 18 24
Tensile Strength/(ASTM D3575)
(Ib/sq-1n) Machine Direction 66 141 217
(Ib/sg-1n) Cross-Machine Direction 46 106 167

This measurement rates the firmness and feel of foam by
evaluating 1ts ability to support weight and pressure. These
values help categorize materials by placing them along a
numerically categorized spectrum.

Example 2

A first prototype was designed with four layers and two
separate pockets attached in the middle, with the first pocket
tor the foam insert and the second pocket for the pellet filler.
The device with two layers 1n the center was bulky.

A second prototype was assembled. It still comprised four

layers and two pockets but 1t was changed so that there 1s
only one middle layer (shown in FIG. SA as having a
compartmentalizing seam, which 1s optional), with two
layers of fabric on the backside (which result 1n a smoothly
finished product. Pocket 1 (the top enclosure) holds the foam
msert (see FIGS. 5B and 3C). The mmner layer on the
backside of pocket 2 (the bottom enclosure) 1s made of a less
stretchy fabric to add durability, especially when being
washed. The pellets are sewn permanently 1nto the second
pocket (which 1s fully enclosed), along with a small amount
of batting in the round circular area at the head of the device
(not shown). This design change allows the pellets to move
more freely within the device, decreases bulkiness of the
device, allows full benefit (soft bedding for the infant) of
compressible (squishy) soft pellets, while still enabling
placement and removal of the foam insert.
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The foam insert can be held in place with a simple
envelope style closure. During the design development, the
envelope closure or flap (see FIG. 5A, element 14) was
lengthened. If 1t 1s too short and shrinks (e.g. during wash-
ing), the closure could become non-eflective. This device
originally measured 15 inches in length and was only 10
inches 1n width. In the preferred embodiment, the size of the
device 1s increased in both length and width to allow for
shrinkage (17.5 inches long and 12.5 inches wide). The
preferred overlap for the envelope style closure or flap 1s
stitched on the sides and folds over on to 1itself, allowing for
an unobstructed opening for inserting and removing the
foam 1nsert.

Optionally, darts (not shown) could be placed on both
sides of the head depression so that the fabric would lay
smoothly in the depression of the foam insert. However,
grven the shallow depression, such bullets are not necessary.

The mvention claimed 1s:

1. A method for supporting a premature infant, compris-
ng:

a) providing a bed comprising

1) a bottom enclosure comprising a bottom surface and
a shape-adjustable fabric surface, said bottom sur-
tace joined with said shape-adjustable fabric surface
so as to comprise a defined region and a surrounding
region, said surrounding region comprising discrete
compressible matenials retained thereimn with, said
defined region lacking discrete compressible mate-
rials and surrounded by said surrounding region,

1) a top enclosure attached to said bottom enclosure,
said top enclosure comprising a fabric contact sur-
face and a flap for closing the top enclosure,

111) a layer of foam material positioned inside the bed
between said contact surface of said top enclosure
and said shape-adjustable surface of said bottom
enclosure, said layer comprising a concave head
cavity, said head cavity aligned above said defined
region;

b) placing a premature infant into said bed, such that said
infant’s torso contacts said fabric contact surface above
said surrounding region and said infant’s head contacts
said fabric contact surface above said head cavity; and

¢) moving said discrete compressible materials to adjust
the shape of said shape-adjustable surface so as to
create a boundary around at least a portion of said
infant.

2. The method of claim 1, wheremn said boundary con-

forms to the dimensions of at least said portion of said infant.

3. The method of claim 1, wheremn said boundary con-
forms to the dimensions of at least a portion of said foam
layer.

4. The method of claim 1, wherein said premature infant
weighs 1 kilogram or less.

5. The method of claim 1, wherein said discrete com-
pressible materials comprise compressible beads.

6. The method of claim 1, wherein said bottom enclosure
has no openings and said compressible beads are contained
in said surrounding region.

7. The method of claim 5, wherein said beads comprise
clastomeric polymer.

8. The method of claim 5, wherein said beads comprise
thermoplastic elastomeric polymer.

9. The method of claim 1, wherein said defined region 1s
circular 1n shape.

10. The method of claim 1, wherein said top enclosure 1s
joimned to said bottom enclosure on three sides, with an
opening on a fourth side for mserting said foam layer.
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11. The method of claim 10, wherein said boundary of
step ¢) 1s mternal to at least one of said four sides.

12. The method of claim 1, wherein the boundary of step
¢) 1s positioned around said infant’s head.

13. The method of claim 1, wherein the boundary of step
c) 1s positioned around said infant’s torso.

14. The method of claim 1, wherein said boundary of step
c) rises at least one half inch above the remainder of the
surrounding region of said contact surface.

15. The method of claim 1, wherein said bed 1s warmed
prior to step b).

16. The method of claim 15, wherein said bed 1s warmed
with a warming light.

17. The method of claim 1, wherein said premature infant
1s placed into said bed in step b) face up.

18. The method of claim 1, further comprising the steps
of d) lifting said infant off of said contact surface, e)
removing said foam layer from 1inside the bed, and 1)
inserting a new foam layer into said bed, wherein said new
foam layer has a larger head cavity.

19. The method of claim 18, further comprising g) placing
said infant back on said contact surface of said bed.

20. An mfant support device comprising

1) a bottom enclosure comprising a bottom surface and a
shape-adjustable fabric surface, said bottom surface
jomed with said shape-adjustable surface so as to
comprise a defined region and a surrounding region,
said surrounding region comprising discrete compress-
ible materials retained therein with, said defined region
lacking discrete compressible materials and surrounded
by said surrounding region,

11) a top enclosure attached to said bottom enclosure, said
top enclosure comprising a fabric contact surface and a
flap for closing the top enclosure, and

111) a layer of foam material positioned inside the infant
support device between said contact surface of said top
enclosure and said shape-adjustable surface of said
bottom enclosure, said layer comprising a concave
head cavity aligned above said defined region.

21. The device of claim 20, wherein said discrete com-

pressible materials comprise compressible beads.

22. The device of claim 21, wherein said beads comprise
clastomeric polymer.
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23. The device of claim 21, wherein said beads comprise
thermoplastic elastomeric polymer.

24. The device of claim 20, wherein said defined region
1s circular 1n shape.

25. The device of claim 20, wherein said bottom enclosure

1s joined to said contact surface of said top enclosure on
three sides, with an opening on a fourth side for 1nserting
said foam layer.

26. The device of claim 25, wherein said contact surface
of said top enclosure 1s jomned to said shape-adjustable
surface of said bottom enclosure by sewing, stitching or
knitting.

27. A system comprising an infant containment device
positioned on top of an infant support device, said infant
support device comprising,

1) a bottom enclosure comprising a bottom surface and a
shape-adjustable fabric surface, said bottom surface
jomned with said shape-adjustable surface so as to
comprise a defined region and a surrounding region,
said surrounding region comprising discrete compress-
ible materials retained therein with, said defined region
lacking discrete compressible materials and surrounded
by said surrounding region,

11) a top enclosure attached to said bottom enclosure, said
top enclosure comprising a fabric contact surface and a
flap for closing the top enclosure, and

111) a layer of foam material positioned inside the infant
support device between said contact surface of said top
enclosure and said shape-adjustable surface of said
bottom enclosure, said layer comprising a concave
head cavity aligned above said defined region; said
infant containment device positioned on said contact
surface and comprising,

a) first and second 1ndividually moveable outer arms
connected through a middle piece,

b) first and second individually moveable inner arms
connected to said middle piece at first and second
junctions, said first and second junctions separated
by a space equal to at least half the width of said first
or second 1nner arms, wherein said inner and outer
arms comprise compressible material covered 1n
fabric.
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